
Annual Reports :: Year 6 :: Ames Research Center

Project Report: Biosignatures in chemosynthetic and photosynthetic systems

Albert, D.B, Hoehler, T.M., Bebout, B.M. Turk, K.A. & Des Marais, D.J.
 (2004).  Nighttime loss of fermentation−derived organic acids as the basis of
a syntrophic link between phototrophs and heterotrophs in microbial mats
[Abstract].  AbSciCon 2004, NASA Ames Research Center, Moffett Field, CA.
 International Journal of Astrobiology, Supplement 1 (March): 28.

Amundsen, H.E.F., Steele, A., Fogel, M., Mysen, B., Kihle, J., Schweizer, M.,
Toporski, J. & Treiman, A.H.  (2004).  Life in a Mars analog: Microbial activity
associated with carbonate cemented lava breccias from NW Spitsbergen
[Abstract].  Abstracts of Papers, Goldschmidt Conference 2004, Copenhagen,
Denmark.  Abstract #684.

Apel, C.L.& Deamer, D.W.  (Submitted, 2004).  The formation of glycerol
monodecanoate by a dehydration/condensation reaction: Increasing the
chemical complexity of amphiphiles on the early Earth.  Origins of Life and
Evolution of the Biosphere.

Beaty, D.W., Mahaffy, P.R., Anderson, M.S., Aveni, G., Bada, J., Clemett,
S.J., Des Marais, D.J., Douglas, S., Dworkin, J.P., Kern, R.G.,
Papanastassiou, D.A., Palluconi, F.D., Simmonds, J.J., Steele, A., Waite,
J.H., & Zent, A.P.  (2004).  Organic contamination on martian landers:
 astrobiology implications and mitigation strategies [Abstract].  AbSciCon
2004, NASA Ames Research Center, Moffett Field, CA.  International Journal
of Astrobiology, Supplement 1 (March): 86.

Bebout, B.M., Hoehler, T.M., Thamdrup, B., Albert, D.B., Carpenter, S.,
Hogan, M.E., Turk, K.A. & Des Marais, D.J.  (In Press, 2004).  Methane
production by microbial mats under low sulfate conditions.  Geobiology.

Bishop, J.L., Edwards, H.G.M., Anglen, B.L., Pratt, L.M., Doran, P.T., and Des
Marais, D.J.  (2003).  A spectroscopy and isotopic study of sediments from the
Antarctic dry valleys as analogs for potential paleolakes on Mars [Abstract].
 2003 Abstract Book, GSA (Geological Society of America) Annual Meeting &
Exposition, Seattle, WA. p. 464.

Bishop, J.L., Howell, G.M.E., Anglen, B.L., Pratt, L.M., Doran, P.T. & Des
Marais, D.J.  (In Press, 2004).  A spectroscopy and isotope study of

1



sediments from the Antarctic dry valleys as analogs for potential paleolakes
on Mars.  International Journal of Astrobiology.

Blake, D.F., Schulte, M. & Hoehler, T.  (2004).  Ultramafic terrranes as
habitats for life on Mars and early Earth [Abstract].  AbSciCon 2004, NASA
Ames Research Center, Moffett Field, CA.  International Journal of
Astrobiology, Supplement 1 (March): 84.

Cabrol, N.A., Des Marais, D., Farmer, J., Crumpler, L., Grin, E.A., Milam, K.,
Grant, J., Greeley, R., Anderson, R.C., Grotzinger, J., Arvidson, R., Simss,
M.H., Landis, G., Blaney, D., Learner, Z.A., de Souza Jr., P.A., Weitz, C. & the
Athena Science Team.  (2004).  Spirit at Gusev Crater: Preliminary
observations, potential processes, and hypotheses [Abstract].  35th Annual
Lunar and Planetary Science Conference, 2004.  p. 2164.

Cabrol, N.A., Grin, E.A., Carr, M.H., Sutter, B., Moore, J.M., Farmer, J.D.,
Greeley, R., Kuzmin, R.O., Des Marais, D.J., Kramer, M.G., Newsom, H.,
Barber, C., Thorsos, I., Tanaka, K.L., Barlow, N.G., Fike, D.A., Urquhart, M.L.,
Grigsby, B., Grant, F.D. & de Goursac, O.  (2003).  Exploring Gusev Crater
with Spirit: Review of science objectives and testable hypotheses. Journal of
Geophysical Research − Planets: Special Mars Exploration Rover (MER)
Mission Issue, 108( E12): 17−1 to 17−21.

Castenholz, R.W.  (2004).  Phototrophic bacteria under UV stress.  In: J.
Seckbach (Ed.).  Origins: Genesis, Evolution, and Diversity of Life. Dordrecht,
Netherlands: Kluwer Academic Publishers.

Crumpler, L., Cabrol, N., Des Marais, D., Farmer, J., Golombek, M., Grant, J.,
Greeley, R., Grotzinger, J., Haskin, L., Arvidson, R., Squyres, S., Learner, Z.,
Li, R., Madsen, M. B., Malin, M., Payne, M., Parker, T., Seelos, F., Sims, M.,
de Souza Jr., P., Wang, A., Weitz, C. & the Athena Science Team.  (2004).
 MER field geologic traverse on Gusev Crater, Mars: Initial results from the
perspective of Spirit [Abstract].  35th Annual Lunar and Planetary Science
Conference, 2004.  p. 2183.

Des Marais, D.J.  (2003).  Carbon isotopic biogeochemical clues about the
early biosphere [Abstract].  2003 Abstract Book, GSA (Geological Society of
America) Annual Meeting, Seattle, WA.  p. 382.

Des Marais, D.J., Allamandola, L.J., Benner, S.A., Boss, A.P., Deamer, D.,
Falkowski, P.G., Farmer, J.D., Hedges, S.B., Jakosky, B.M., Knoll, A.H.,
Liskowsky, D.R., Meadows, V.S., Meyer, M.A., Pilcher, C.B., Nealson, K.H.,
Spormann, A.M., Trent, J.D., Turner, W.W., Woolf, N.J. & Yorke, H.W.
 (2003).  The NASA Astrobiology Roadmap.  Astrobiology, 3() (2): 219−235.

Des Marais, D.J., Turk, K.A., Carpenter, S., Bebout, B.M.  (2004).
 Biogeochemistry of cyanobacterial mats, Guerrero Negro, BCS, Mexico
[Abstract].  AbSciCon 2004, NASA Ames Research Center, Moffett Field, CA.

2



 International Journal of Astrobiology, Supplement 1 (March): 33.

Finke, N., Hoehler, T.M. & Jørgensen, B.B.  (2003).  Methanogenesis from
methanol and methylamine at changing hydrogen concentrations [Abstract].
 Forschungszentrum Terramare, Berichte Nr. 12: 50−51.

Finke, N., Hoehler, T.M. & Jørgensen, B.B.  (2003).  Methanogenesis from
methanol and methylamine at changing hydrogen concentrations [Abstract].
 Geochimica et Cosmochimica Acta, 67(18, Supplement 1): A97.

Finke, N., Hoehler, T.M. & Jørgensen, B.B.  (Submitted, 2004).  Competition
between methanogenesis and sulfate reduction controlled by interspecies H2
transfer.  Applied and Environmental Microbiology.

Fleming, E.D., Norris, T.B., Bebout, B.M. & Castenholz, R.W.  (2004).
 Resumption of photosynthesis after prolonged desiccation in an intertidal
cyanobacterial mat [Abstract].  AbSciCon 2004, NASA Ames Research
Center, Moffett Field, CA.  International Journal of Astrobiology, Supplement 1
(March): 75.

Fleming, E.D., Norris, T.B., Bebout, B.M. & Castenholz, R.W.  (In Preparation,
2004).  Resumption of photosynthesis after prolonged desiccation in an
intertidal cyanobacterial mat.

Hoehler, T.M.  (2003).  Temperature regulation of H2 concentrations in anoxic
sediments:  Implications for interspecies transfer processes [Abstract].  FEMS
(Federation of European Microbiologists) Inaugural Workshop on Cold
Adaption of Aquatic Microorganisms.

Hoehler, T.M.  (In Press, 2004).  Biogeochemistry of H2.  In:  Biogeochemical
Cycles, Metal Ions in Biological Systems, Vol. 43.   A. Sigel, H. Sigel & R.K.O.
Sigel (Eds.).  New York:  Marcel Dekker.

Hoehler, T.M.  (Submitted, 2004).  Biological energy requirements as
quantitative boundary conditions for life in the subsurface. Geobiology.

Hoehler, T.M., Albert, D.B., Bebout, B.M. & Des Marais, D.J.  (2003).
 Mechanisms and biogeochemical implications of H2 cycling in microbial mats
[Abstract].  NASA Exobiology Principal Investigators' Seventh Triennial
Science Conference.  

Hoehler, T.M., Albert, D.B., Bebout, B.M., Turk, K.A. & Des Marais, D.J.
 (2004).  Quantitative relationships between photosynthetic, nitrogen fixing,
and fermentative H2 metabolism in a photosynthetic microbial mat [Abstract].
 AbSciCon 2004, NASA Ames Research Center, Moffett Field, CA.
 International Journal of Astrobiology,Supplement 1 (March): 31.

3



Hoehler, T.M., Alperin, M.J., Albert, D.B. & Martens, C.S.  (2003).  Energy
requirements of H2−utilizing microbes: A boundary condition for subsurface
life [Abstract].  NASA Exobiology Principal Investigators' Seventh Triennial
Science Conference.

Jahnke, L.L., Embaye, T., Hope, J., Turk, K.A., van Zuilen, M., Des Marais,
D.J., Farmer, J.D. & Summons, R.E.  (2004).  Lipid biomarker and carbon
isotopic signatures for stromatolite−forming, microbial mat communities and
Phormidiumcultures from Yellowstone National Park.  Geobiology, 2: 31−47.

Jahnke, L.L., Orphan, V., Embaye, T., Turk, K., Kubo, M. & Summons, R.E.
 (2004).  Lipid biomarkers for a hypersaline microbial mat community
[Abstract].  AbSciCon 2004, NASA Ames Research Center, Moffett Field, CA.
 International Journal of Astrobiology,Supplement 1 (March): 75.

Jahnke, L.L., Orphan, V., Embaye, T., Turk, K.A., Kubo, M. & Summons R.E.
 (2003).  Lipid biomarkers and their carbon isotopic signatures for a
hypersaline microbial mat community [Abstract].  Abstracts of the General
Meeting of the Geological Society of America, Seattle, WA.  Paper #187−16.

Londry, K.L. & Des Marais, D.J.  (2003).  Stable carbon isotopic fractionation
by sulfate−reducing bacteria.  Applied and Environmental Microbiology, 69(5):
2942−2949.

Londry, K.L., Jahnke, L.L. & Des Marais, D.J.  (2004).  Stable carbon isotope
ratios of lipid biomarkers of sulfate−reducing bacteria.  Applied and
Environmental Microbiology, 70(2): 745−751.

Mahaffy, P.R., Beaty, D.W., Anderson, M.S., Aveni, G., Bada, J.L., Clemett,
S.J., Des Marais, D.J., Douglas, S., Dworkin, J.P., Kern, R.G.,
Papanastassiou. D.A., Palluconi, F.D., Simmonds, J.J., Steele, A., Waite,
J.H., & Zent, A.P.  (2004).  Report of the Organic Contamination Science
Steering Group: The considerations of the Organic Contamination Science
Steering Group (OCSSG) regarding the potential impact of terrestrial
contamination on the measurement of reduced carbon in future Mars Lander
experiments [Abstract].  35th Annual Lunar and Planetary Science
Conference.  p. 1385.

Megonigal, J.P., Hines, M.E & P.T. Visscher  (2003).   Anaerobic metabolism
and production of trace gases. In: H.D. Holland & K.K. Turekian (Eds).
Treatise on Geochemistry, Vol. 8 (pp.317−424).  Amsterdam, Netherlands:
Elsevier.

Norris, T.B. & Castenholz, R.W.  (2003).  Cryptoendolithic photosynthetic
communities within recent and ancient travertine in Yellowstone National Park
[Abstract].   11th ISPP (International Symposium on Phototrophic
 Prokaryotes) 2003, Tokyo, August 24−29.  (p. 72).

4



Norris, T.B. & Castenholz, R.W.  (2003).  Effects of environmental stressors
on photosynthetic microorganisms in geothermal springs of Yellowstone
National Park [Abstract].  Geothermal Biology and Geochemistry Conference
in Yellowstone National Park, October 9−11, 2003.  (p. 22).

Norris, T.B. & Castenholz, R.W.  (In Preparation, 2004).  Cryptoendolithic
photosynthetic communities within recent and ancient travertine in
Yellowstone National Park.

Norris, T.B. & Castenholz, R.W.  (In Press, 2004).  Effect of Environmental
Stressors on Photosynthetic Microorganisms in Geothermal Springs of
Yellowstone National Park. Thermal Biology Institute Publication, Bozeman,
MT.

Orphan, V., Jahnke, L., Embaye, T., Turk, K., Kubo, M., Bebout, B., Hogan,
M. & Des Marais, D.  (2004).  Diversity and dynamics of methanogenic
Archaea within benthic cyanobacterial mats [Abstract].  AbSciCon 2004,
NASA Ames Research Center, Moffett Field, CA.  International Journal of
Astrobiology, Supplement 1 (March): 76.

Orphan, V.J., Jahnke, L., Embaye, T., Turk, K., Kubo, M., Bebout, B., Hogan,
M., Carpenter, S., Hoehler, T., Discipulo, M. & Des Marais, D.  (2003).
 Phylogenetic diversity and metabolic strategies of methanogens associated
with hypersaline cyanobacterial mats [Abstract].  American Society for
Microbiology 103rd General Meeting, Washington, DC.

Orphan, V.J., Ussler, W. III, N_hr, T., House, C.H., Hinrichs, K.−U., & Paull,
C.K.  (2004).  Geological, geochemical, and microbiological heterogeneity of
the seafloor around methane vents in the Eel River Basin, offshore California.
 Chemical Geology, 205: 265−289.

Parenteau, M.N., Embaye, T., Jahnke, L.L., & Cady, S.L.  (2003).  Microbial
biosignatures in high iron thermal springs [Abstract].  Eos, Transactions of the
American Geophysical Union, 84 (Fall Meeting Supplement).  Abstract
#B12B−0778.

Rivera T., Gonzalez, M., Visscher, P.T., Hernandez, C., Nieves, D., Ram_rez,
W., & Casillas−Martinez, L. (2004).  Hypersaline mats as quintessential tools
to teach geomicrobiology [Abstract].  American Society for Microbiology, 104th
General Meeting, New Orleans, LA.

Rothrock, M.J. & Garcia−Pichel, F.  (2004).  Microbial diversity of benthic
mats along a tidal desiccation gradient [Abstract].  AbsciCon 2004, NASA
Ames Research Center, Moffett Field, CA.  International Journal of
Astrobiology, Supplement 1 (March): 64.

Schulte, M.  (2003).  The habitability of Mars: Lessons from ophiolites on
Earth [Abstract].  American Geophysical Union (AGU) Fall Meeting, 8−12

5



December 2003, San Francisco, CA.

Sytsma, R.E., Casillas−Martinez, L. & Visscher, P.T.  (2004).  As the salinity
cycle turns: Methane production in hypersaline mats of Combate, Puerto Rico
[Abstract].  AbSciCon 2004, NASA Ames Research Center, Moffett Field, CA.
 International Journal of Astrobiology, Supplement 1 (March): 76.

Talbot, H.M., Summons, R., Jahnke, L. & Farrimond, P.  (2003).
 Characteristic fragmentation of bacteriohopanepolyols during atmospheric
pressure chemical ionisation liquid chromatography/ion trap mass
spectrometry.  Rapid Communications in Mass Spectrometry, 17: 2788−2796.

Thamdrup, B., Bebout, B.M., Des Marais, D.J. & Berg, P.  (2004).  The effect
of sulfate concentrations on rates and sulfur isotope signatures of sulfate
reduction in a phototrophic microbial mat [Abstract].  AbSciCon 2004, NASA
Ames Research Center, Moffett Field, CA.  International Journal of
Astrobiology, Supplement 1 (March): 29.

Visscher, P.T., & Stolz, J.F. (In Press, 2004).  Microbial communities as
biogeochemical reactors.  Paleogeography, Paleoclimatology, Paleoecology.

Visscher, P.T., Baumgartner, L.K, Dupraz, C.D., Reid, R.P., Vasconcelos, C.,
& McKenzie, J.A. (2004).  Minerals as a permanent biogenic record in
hypersaline microbial mats [Abstract].  AbSciCon 2004, NASA Ames
Research Center, Moffett Field, CA.  International Journal of Astrobiology,
Supplement 1 (March): 76−77.

Ward, D.M.  (2004).  Microbiology/astrobiology outreach education in
Yellowstone National Park [Abstract].  AbsciCon 2004, NASA Ames Research
Center, Moffett Field, CA.  International Journal of Astrobiology,Supplement 1
(March): 90.

6


	5_22_672.htm

